EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER : 07240568 

PUBLICATION DATE : 12-09-95 

APPLICATION DATE : 28-02-94 

APPLICATION NUMBER : 06055131 

APPLICANT : MITSUBISHI ELECTRIC CORP; 

INVENTOR : IZUMO MASAO; 



INT.CL. : H05K 1/02 H05K 3/00 H05K 3/10 
H05K 3/24 H05K 3/46 

TITLE : CIRCUIT BOARD AND ITS 

MANUFACTURE 



(a) 



C b) 



102a 



tc) 




3, 



3-J 
1A- 
3- 



-2 
9 



ABSTRACT : PURPOSE: To provide a manufacturing method of a circuit board in which a circuit layer is 
flattened by eliminating the protrusion of a conductor pattern and whose plating process is 
simplified. 

CONSTITUTION: An insulating material 6 is irradiated with an ultraviolet laser 7 through a 
first mask 10, the insulating material 6 is removed and worked, a recessed pattern 1 is 
formed, a second mask 1 1 is inserted, the ultraviolet laser 7 is irradiated, and a recessed 
pattern 1 having a different depth is worked. The recessed patterns 1 whose electric 
resistance is different due to their depth are formed in a one-layer insulating layer. Since 
electric charges 5 are accumulated in the worked parts due to the high photon energy of 
the' ultraviolet laser 7 at this time, the worked parts are immersed in a metal catalytic 
solution, metals 4 adhere selectively to the worked parts only, and conductors 3 can be 
precipitated. 
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IE*St>W:ft©«ffij&*S8tU Cft£:ft*£l>«IE©:& 20 
[0 045] HI38£ 5 CD^BJtcteW4@8S««Ol5BS^r 

a? - > * fctifttfrasaox-es -s „ 

[0 04 6 ] §9*5 6 O&WK.tottZm&^favm&.-fi 30 

ate <tn « . Bf s©if -< x©;-? # - > 

«tt©#ttu-ifK«fcg|ft|iw*lS^iiniT*©"C. *fi 

©»«e 4 Eltfc* * - > * 4 k>(2ft*tfi6 ft* o 
[0 047] 19*317 ©J»!K*ttftBIHMK©Wt2r 

[0 048] 8 ©?MI!CCfel:r*l3fgStii©Sg&2r 

j««T4 4. oaiK^*->*st»a^*wxsft*ii5j 

[0 049] M#S9 ©»M«cteW*iaK»«©«Jfi*' 
«***«:. *J*U-ir*JBJrt-*£. »I8£ilfil*»#IS* 50 
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^x3heatK><*->*fctt^^iS3*-is. c©m 
9rc * & i >*§£(c & ft*©* * tiOMKXiifem >r sb 

[0 0 5 0 ] l»*5t 1 0©^{cfeW4|5Iggag1g©fgjg 

U tti^iit^/c&, ftMW&mm £ *&***©!¥ 
ffi{CAOaa^»W3WJS«aiJ«^«:3«*c:<b3Wttl». S 

# B-^ u - if tc <k -s aoxfmto* m&c a 4 £ 

[0 0 5 1 ] i9*JI 1 1 ©^Bj«:*jW4l5lKS«©tJ3i 

■ J8A* S i* * £ £M -<f * > > jSS-CStc Slatili 
ft*. CCDtfttl'fc&MtfaHlU'C. *W«fabo***oj 
«l£ft«5*flE*^ir4C£3&i!-C*4. 

>**©**fiRft3tf*C.£#-eS*. 
[005 2] §»*lf 1 2©&JB«:i5t?SiaHaEtft©Hj& 

tcww* $-zs&tc tz-Aznn: b c ©iHisgastc 

miS?* o * m^P ©^Jl W * > £ * © $ 35 J&R $ 4 C £ 

[0 05 3] l»*3S 1 3©^BJ(C*JWS|5IKS«©8ji 
**6«cj:ti». IMM!t«:»RRStiyfc|HUHJ{cS»{t*«l«>ii 

{c<fc 0 *^ft £'©«fl:*w^"r 4 te»WXgB«:iS:g 
Stlifc-' , t-«:S«l*4C»«^ttSl±4C£«:J:-o"C > « 
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#*»CCl6M^Sffi*&»#TC4#r*afc*. MSP 

*H»«:lHl0ii***Ci*4"C*-5?fc». ««e«c»»t? 
babo^^s^Sorff Him*. 

[0 054] M#9t 1 4©»W«:*jW*ia»WR©«Jfi 

»ft©©oSiafi*B&.lh"C&*. 
[0 0 5 5 ] 
[XMM] 

3QM91. «T. »jR«l&W»^3©8?B©--2IJt 
W&HK-xvcBMBfi. 0 1 tt. 1 <c£S.BR 

a^4-ecDi{it^is?:iej«(c^-r»T®0-c*o. hcc 

43(,>T. H40att^3r->. 1 AHifr^->, 2(4 
SfilTt. 3i4i£#. 4t4*o*«4fc*&flT 6tt*folt 20 
». 9ttS«. 12(2ttHB. 2 71436. 2 

8tt®7fc&U^;* h*t. 2 9te-7**4£r-5£fI-C& 
5. Bl (a) Jasatttuy* ht*2 8*»&r*Xg 
©JKK0. 01 (b) l*«9ettU£?*l*«2 8*r3H*l/ 

-o^a©^- 2 9±fc0Rg-r^xg©»f® 
m, (c) «&ji2 9£>?:t ? Hs-y^yitna 
tt^d'->ftn:fflv^ j»2 9*o<*xe©Kffiia. 0 

1 <d) t*F5-fx?*>yKJ:»)£«2 9«:*totiA: 
0. 01 (e) iS©^fr&£0jgK3ttfcfftftttjB©o& 30 

r#j5£*fea*# 6 ©as* $ am#'* *->ia 

*^J&-f SXg©»rffi0. HI 1 ( f ) «®J}§ 1 2 
£JI3A£|&£T-5XfI©»rffl0-C. —»B ©#(*><* 

-> i AcoBm^T utcmmm. m 1 c s ) tsawt 

*tf ofcia*5%rKrffiH'C* «J . 2 JIS (417134 phi 

ffrrc$r-> 1 A*»J«OA:Ji-r*0. 4Ha(4ii<rfB4PI 
«fcXHT^4ttSSI^2*^l > fcll-r*.&. 40 

[0056] &tattffteoi»riM!r«. *K9.tK:ift 

1*1*6. WUB12. &JS2 9. RBtOUj;^ h«2 8 
#8Uit/Tl»S. *r. h*t2 8(C3627^ 

*8*aL"C«fcly (01 (a) ) , ^(CUi?X H*2 
8*35MRLr»fa©/'«*->**«2 9±{C?gjaL, (0 
1 (b) ) . 3&CC9x 7 hJC.??>j'?-S4&jJS2g 

t2BH&r<*-> i%jjnx-rs/ta>«:ffiffl-r*v^^i^ 

* (01 (c) ) . WfcWMSR^Xvfc K? 
-fx>5 L >^-r^4^«2 9-r«*>nrt»«cc»«iBi 

2. iffefi#6tti&*<*ft. ^12 9 (CSton/cSP^©^ 50 
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*w. iatt^*-> 1 attoxsna (01 (d) ) . 
^Kflnxsp (cans) ©«B«:a&r>*«*^R83-a-fca. 

o * -C#JS t? * S «ft 3 &|&Mfctt 6 ©«E * T 

«6±fcn-^^>^3nfc«flil 2**jfe»tC»RRSti 
S^JS3A*>6il&l»«6«r«a|-r&ai»4«cS (01 
(e) ) . WBS1 2*»*-r*C4fcJ:»J»fa©^*- 

>«^©aj^c^$n^:^js 3 A^sti. 1 us 

©iftA$->lA©W^t5. C©«ttBJ£i© 
(01 (f ) ) . migB4|5j«©X 
S(CJ: «j J6iM6 *ab*Lr»llll*oac <3§»3*2 
*MWl*»dtU 3e>{cyctc. mrie4l5)fil©Xg{cj: 

nmrz t . £»©«ffiaiiHdw& < < 

4#-Ct£„ (01 (g) ) . 
[005 7] C©||BJ§iCfcW£^{*3 £Wr*Xg 
(01 (e) ) (Cfc^r. iSiJfcjJiffl^SIlT 

«. J»S«?©o*'Cm>3l^*->l A*JBfi5l/fc« 

W®©^©-C&n«J;< . S3. *d 

A. IS. #ft4-T>&-2>„ 8f>oSIii' < t^lS4?;Mt 

r-r©)R^^wt-^++^y^ h?g*s*i»*s, gut* 
i-r-r*^wr-2>-fe>^^ -<^>y?SE7 : *a ; SL//c«. % 

ft'^i? * T ? **g£ffi(,>T h J: 

C.h6©»««c«»3lffca. «*.l«IBMi:£©7 
^U-*&r^fc3Jl£l&S-r-2>4 4fc(c. /<5S? 
*>i7A%4'^3§7c3-a-. ^fllfb-rn^J:^. ^rn^aio 

^i>^T>*>^6^C^p H8~9. 5m&(DM 

[0 05 8 ] $/c. ^«6«®ia^S-CfiKSL/fe4 

t4* V 5 F^id<+^«fl|©J; 9 4«»^««#fflC> 

«©^)i?:ffl^n«3itRe<jicimi^«*^*t?#s„ s/c 

Wffil 2&4&JS2 9 ?:Af-i>ytii§(Ci43n 

r. ofl«^i»->i 4»nx-r-5»4*{cfs#(ci^*3n3i 
<*3 jf^^«:ia#K:i^*-c# s fe©-c*n«^cRg^-r 
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[0 0 5 9 ] $ C0f^CC*stt&|QlK£«»tt2r 

ocKOtti**— ftjitjestr*, z-miUcmmv 

[0 0 6 0 ] HJS0IJ2 . M^4 ©&93©— Sgttffl&BI 

rco^Tt&Hj-r*. H2B. 3litOT2fCJ:£lellg&K© 

-if 7 *MH#oria«^*-> i £jjnx-r*x«£^-f 
02 (b) ttfaras (laaj) tcsaisn/cs^ 

isi5tt:^ai4*{!t«S'tt*xB4strwHaig, H2 

aaffs-rjiRfis ■&»»^#-> i A*»fis-r*xg*s% 
t-winsrc. i mmvmt*'** - > i Ao&mtfiftT l 
tcmmm, 02 <d> B^ji{b*tf-9?fcxs**-rKiB 

0-C&9. 2Jl@ttlW3£H«©Xarft*J&lSt,TJn: 
©[H]SI$£ig#3 -CS*T*a7A:2 £JfcJ&0fcJl-e&9 . 
3»attlWB4l5l«©XS"tSI«c/-«*-> 1 A*JBfiSL 

[0 06 1 ] ^clc|W«:-3l>r«lHTS. S«9_Wt*i6 

«6 icmftis-yi £M*f-r*o *&&t*6«. v**8 
tc<i; o r-Sfog e>nj$»s 4afc!&§*f u — if 7 k j: ^ r . 

(a) ) . i£®«W«&^«A:^MIijSiK(c«a»-S 

e- itixnimcmmzti, c*iJW*fc«:&«-f*>M'' 
*jKcsii. mi3R><Dfri>t£m4*m\i!>2itz> (12 

(b) ) . C©4i44J&^*Silt)!if|g«)- 7 t4 

-C*£. $fc^tf6©*ffia&gT&#3©^££tT 
ajf£#^*-> 1 A3&sjBRS3nA:iafii©*t>*&-tt 

Ji^jsRsn*. cn-c-ji@*5^-r-2> (02 

(c) ) . |IIIB&l3tt<DXg<c<fc9i6ittt6&&ffil/JI 
ra«rO^<'^a? ! C2«rWr^-ftB%^L. 3 etc 

Wfge<bl^«©XgfCJ:»)*fi»t*6«r^0. Stf 
aMsy-c jr-> 1 A**t4*-ftl^MU 3 hiCA 
«C. WIB£|SI«©XS«CJ:»>IM»WB«MiU Wf-i 
5 ^iiTv 2 £ *3— ft» * 6 i . &«©« 

Ci#-r* * (02 (d) ) . 
[0062] c ©»£«:*«,»•*:. Mff-u— «f7«, IfiMt 
#6fcWl/fc^**8±K:J8UHL-C«>J:< % *6»W6 

8 &|filttt6©ffltc U>X*IS:gL,-C^3-lf 
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**8?k*»*s. aifiw-u— !f7ttwciw«-*t© 

TBftl^. ffiiH»I-C, WJMt©Ut**?Jttftx+j/ 
vu-tf^YAG]SiHiS5ci*©^S. JS^X U-1f 
3W»*H,>. mtfKrFi+J/7l/-f4ffl^fc« 

*i> -r 5 FTjeasttfttttttte *«**-*©«:» 

+mJ/cml' ~^+J/cm' ©x*;U*--£ffl<^ 

[0063] nsi««i3 . is^4 <DBm<Dm<D-mmm 

10 *Htcot>r»i«-r&. 03 tt» %tb0V3K:J:S£ll»S 

«©»{jg^s^xg]ra(c^-r»r®0r $> 0 . ussw 1 © 

£JHvX:?2 9£JfMTSXIIK:. HJS0«2£*iJfflOfc 
fe©-C*^, 0 03 (a) itmft\s— 77*MM0X, *6 

mw6±t<cwtvt>titc®ffii zicww*$-> 1 £Jjux 

•T-SXg?:m-r»ia0. 03 (b) 0:ftlXttK:&M4& 
#S3i**Xg^T»riB0> 03 (c) 
^i44iSK»ot«r2 ©*Ef*TlSfiS-i*# 

«2 9«:j:*^^*»sJi-r*xs*^-rwiiia. 03 

(d) «MM^6«: K9-fx?*>*r, tt}JJ|124ite 
20 i8*f6£l&SU Bfltt^*->14JinX-r4IS*^-r 
WM0. 03 (e) tttoo*&£jft£<*t»-A:&, &ft»S 

A*mm? z>T.m*7Kirwmm, 03 m ra 

fttc£m 3 A«rH*-J-*X«*n%TIRlIHr . IMS© 

ig#^-#->i a<d&i&&7gT utcmwm, 03 (g) 

IBi ^OIIt^?rM L/T^©iag|5^*f* 3 -en* 
r«a^2^R£L/cB-C&«3. 3SgttfflT£&BMS© 
30 Ilti^^-> 1 A^Ml/fclt* »3 , 

frte i mm<Dxm-c^t & zmmn 2 otcm-c 

[0064] ^{csb^fco^rsiW-rs. S«9±«:ite 
6 ^fljs n. 3 hicmm 6 xtc^Hi 1 2 amis 

Stress. Sl^u— tf7^v^^8*aL/rtt}jlii 2 

tCM*f-r-S>„ SI^U— !f7«. v**8tecfc^T-BI5jl 

WBB1 2«datt©^*->l«r»IX-i-*ilBII^ 
(c, m,»*T-x*^4 r -«:J:o'C. »nxgptcm?^5*iS 
S-T-S (03 (a) ) . SSbfc^5 5rMfflLTJOX 
40 S|5©^«:^4^«fa-C# (03 (b) ) , Wifto 
£#Bj#g£&^ ^«vx^2 9*iff^-C#-5 (03 
(c) ) „ H^g^Il -C»^H2 9«bi?^ YtfCOfflt • 

tf7, «t«IW>o*KJ:0JPfiS3n*. cc 
>l^f#6n (03 (d) ) . Ctit,c&iHm$:Bf8,L 

mnm#> o ^ «t 0 ^>»m 6 «aa^ s 3 ©0j£ 

%tft^ (03 (e) ) . ii^6±«:3-f-(>yi/fc 
50 Wffi 1 2 <!: . «flf 1 2 ±l>C^iCjfm$ tltc 
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tiiiwa<D*\,*^txmifimLztiz (03 (f ) ) . 
unetEiaoxeK: j: K>mmt 6 *wm^mr<£i*-r>t£ <■ 

ra*©iatc<fc»)»ittt6%iMTu Wf-t***** 
2 *wr *ift-«c»*»jss-i-* t . «Ji©«fls#KK!iJ&* 

t^CimS (03 (ar) ) . 10 

coo65] warn a . i»*B5 ©aw©— n*«*ia 
oitm— <D'*$->*mTz>m— luzm— 

©^ , ^->4Wnf-©v^i' 1 1 0 2 a«SlMH 
SB. 1 0 2 b«m>E]gGT&.5. 04 (a) tt0-©^ 

*->*?nr£fit-©^** 1 o^aur^u— if 7 
*M*f lt > 6 {ciatK'< * -> 1 £flnx-<r sx« 

iw-TKHH. 04 (b) 1 O©0— © 

/>' * - > <!: g& zmr. ©^ # - > £WT -5 3ix© i> 20 

1 liggu ??.{c, laiiwetcaiRji-i/— vizmm 

1>T» Dfltjfc»"«*-> 1 £JJDXU &3;dSA&&|U|8fSl 0 
2a, 102b ©^^SXfi^TK-rKffiS. 04 
( c ) UMIMK.&M 4 £ # $ -If , tt# 3 tf/c^Jg 4 

-3 -es&iiitt 6 ©^b * $ -i±MiE«c^>- * 
->iA%^jar*ig*flirKiBia. 04 <d> 

aft^fo/cX^^-rWfffiS^&O, 2HS«mflBi 

mmoxm-cm— ©vx^ 1 o $ 6«tnf— ©-^x^ 1 1 
**nxL/c^ ^nh<Dm^zm#-z~cm&>-tcm-e3b 30 

0. 3JBB«JS-?i!a:Siiii^2*0lSU/c)ir*S. 
[0066] &K:«rftK:-3i>Ttt9rr S. »&9 ©±K 
^M6*s^flj3txri,i-s 0 «si*fer6(css— ©/•>•£-> 
?r^-r^— ©v^i/ 1 O^rjiO-CSil^U— tP7 
■T-5. !f 7« 1 Sg— 1 01C£->T—U 

ft> m^^x^ji'+'-tcjcor, flnxgpfcmi^5?:S 
s<*t>-£ <04 (a) ) . zhicm&xw-cmmvmz 

X© 7X * 1 1 A LT KM- U — !f SrflSI-f T -5 C £ OC 40 
<t-oT, ©IHSI31 0 2 a, 102b5:tt5 

^*£C BI«F«:JniaWc«af5 36*»8W* 

(04 (b) ) . i&mh*mmhxmn&(DfrK.$m4 

r> Dflg|5©^(C^3^ft$-tf-2,C£^T*.2. 0 £tc 

£if#A*-> 1 A#J&KS3ftfcMt5©&l»f|®*tf&- 
ftJf7WfijfiX;*ftS (04 (c) ) . MfB<tlSH$©X*IiC 50 
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£K>mmtt6*m.i5i,m—<D-?x2 1 oseacjux©-? 
i tfflt>-c*^u— tf7*«g*ttria^^-> 

1 *Jj:i>*^^L/-?-nP.©IHgP?:^3-cato^^* 
(04 (d) ) . 

[006 7] n*fefli5 . n^me <Dftw<o-mmmzM 

ici^xftW-tz. 05«. HfiS0«5k:cfc£|5lSSS*£© 
Siji^i**Xli)ll(C7n-rS)Tffi0-ca)i3\ 0K:tet,>T. 3 

5 ummwj x<D^^~-'>mx\t.ym^mr^ t> 

•C*So 05 (a) «. ^6tC, *6^D*Blfa© 

5^fflt^r, ^©x+^^-ttfltcawu— tf7*is 

*tb, !M»«8*Bfa©*S*TBl5SaD:6» -^s©^ 

x»*»*s«ytxs*^'rwiiia» 05 (b) «»nx 
gptcsm ^ n/c«# 5 zmm hx . jnxgqtc^s 4 

J»S«?*o#-rl6H*t6©«B*-Ci»i*3iS:^ 
fiS 1 A£ff2/£f £X?i£*vr»rffi0 

-C. li@(Difr^-> 1 Afi^Tl/fcKSil, 

05(c) n^mit^n^tcTM^rmmm-cSi <o , 
2®aB«rgB<i:ipi«©xs-e«^u— vi&mium 
man utc&^<Dft*mw 3 -cafer^jiTt 2 *jf^ u 

[006 8] ^tcttmc-^TiSBj-f*. SK9±{Ci^ 
^3 5*mLXMM?2>±> >i5t-><DWm*m2Jjfo 

fe« ^$^^fcca^^**->©*nx*5-5jtg-c*>5„ t 

^cto^, -S©R§*f-Cgg33&s^j:SI!fl^^->*5^ 
-C*^> 0 C©^3*^*£C£teJ:9ttMffita£^*£ 
ci*5-c#s 0 *ft:flix£igi«ftcjin:aj«:*ff5*s»w 
sn^> (05 (a) ) . mffiszmmv~cfiaxm<Dfric 

7^-> l ©^iC^31:^6^'e-4C£*s-caf -So * 

/cj^i^tt 6 ommisim s -r^^^^tf ^ £ . m#'-< z 

-> 1 A*sjf^$n/cGfliil©^l^-^Jl7!)5Bfi!c3nS 
(05 (b) ) . §6tC« ^(C. S?ffB©Xg£|51«fCU 
TfMlbfc»IBI*oa <'z*i!7t2 *WJ"*Jft-tt»*JB 
^U. Ctl*»*)iEr£. S»©*ffi*|SICi3W* < W-iS. 

t?** (05 (c) ) „ 

[006 9] 35/cC©^HJ(Ccfc-S)«)-5#^«, ftfctf) 

[0070] M-^->an$«, tm.. Air->© 
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T> mo. 3 J /cm 2 CDi^;U+'-^S-C^U-tf 

7%jnwr*i, m o s i7P>©gn3*sf£ en, 

->(B2 0 s *n>£tt*J:9tt:Rjesft;tev;**3 5 
faO. 3 J/cm' ©i^Jb+--ggTM 
U— !f7£Jl»fT££> #-J2 5 5 *P>©8!3tff#6ft 

[0071] uss^j 6 . n?m 7 ©»?8©— satmia io 

tc-o\.>XVmr&. H6B. **6WI6{cJ:SIbI8SS«© 
^^ixswe^-i-KflSH-c*!), HJefcur. 3 

3'3B»»SnfcW«liS»"C*S. 06 (a) tt. &JK 

I/. -IMIW6K3IWU— 9 , 7.*J8tt#'L'C. Pfltt/f*-> 

&4 A^mx^ic^tmsazxm^fjk-rmmm. me 

r . . £® & fentttab o # 6 ©aia* -cjss § a 20 
.^km*-:, 1 AtHWW-SiatSWRIHiar. 1 a 

m<Dm#'**->i Aomm^TLtcmmm. me 

( c ) tt^JUfcfcff ofcIS4STKiBS-C* 0.2a 
m^f5£III«©XgT^£ff$J&bT;^£2S{*3 TS«> 

T*«*2*j&3E0fcar*»K 3@aBB(r5eii5i«(D 

*■&. 

[0 07 2 ] 9C(Cttff(COC»riA9i-r«. a«9±tc^ 

uttes^ifefliStxT^s. *w%«fir-r**r«^x3 2 30 

1f7*J8lf «&#tt6±tCGat^£->l #»J?X 

3il5, C©1*. #*3 ZCD&TOfflBU W^J£#3 

^4A«ia^t*->i ©»nxge«cK»$n-2» (@6 
(a) ) . c<D&mmfr4A&ib-?%mtLx. mmm 

«n8?«> o s# ojtg <t a: £ ©-cs> * xmammt-r 

$6ic. £jgi&#4A«iBt^*-> 1 ©anxse© 
*ccw»r sonatfc** -> 1 ©mgp©*(csw;w(c 40 

i§#3£(&S$-t±3C «fog*t6©*ffii5& 
*T»«t3^fi8*tf5 4. i«*><ir->i AJWBfiSSft 
fclHCi©<iCl^-ttJi*9KJiSSn<5 (06 (b). ) . M 
E4ra*©xetcj: DIMM* 6 ^r^flJUafB^o&^J* 
art2*Wra*&-tta*?iaau S6(C^C Wiei 
I3M*©X««: J: 9 feM$t 6 0 « If tfj***^ * - > 

akDXg«Cj:»)|ftlM*6*«iffU iSS^ifc&agji;^ 

&a©«a#Gatt#& 
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SCitf-CIf* (06 (c) ) . 

[0073] ttcc<D§mic*5ttz&m*-£m?z>mit& 

*'^3 2tt £*©«&««©*>©-?*> J;l,>*5. mtf. 
Cr (CO) , , Mo (CO) , , W (CO) , , (C 
s H 5 ) Fe, (C s H s ) N i . A 1 (CH 3 ) , . 
Zn (CH, ) , . C d (CHj ) , . tt£**flH>tl 
«. fn?tlCr, Mo, W, Fe, Ni, Al, Z 

~C%:<t:i>&mi&mMM-CittT,& TiCl, &£"C 

[0074] mmmi . it*B2 *» j:yw#a8 ©#pj§ 

<fc ^HSgSfieOKit^ffi^XSiratc^-rKSS-C* >) . 

07 (a) «, £JStStf-4 B«rigAl//c*e*M3 4± 
«:. ^«tt^4B*^WL«eir>»ll*t6*Sfcrirr*x 

07 (b) «v*d78£<2:*JU MMtttf 6 (cSHil-U 
-tf7*R8»fl/r. £Mtt^4B*ft\Lttl>IMW*6 
i#It^4B*IAtfcffitW 3 4*»*U Gnt*^ 
t>">l *JnX-r-5.4IHB#(C, itei»W3 4iti©^Mti^ 

4B^*nxgt5icsa$#^xg^^-r»r®ia. 07 

(c) ttflnX*KKfflL;fc£lll*J&r>S«£LT. z»<* 

t ix z&m*temMib ~? # -cmmtt e omm £ -c^s 3 
•tfj*flwc*-> 1 A^jf^-rsxg^-rKMHf, 1 

mB<Dm#'-<Z->l A0SS*«3ETOA:IKlfH. 07 

(d) B^IKb^fofcXg^m-rBrSia-e*?), 2B 

a»«nE4i5i«©xs-r^:*»fiRur^:**i*3 -ca* 

T«il7 ! v:2^fi£L//ca-C*)^. 3aS«mrlEi|SI«© 
XHvaiflE/fjr-:/ 1 A^fiSbfca-C&f]. 4«@« 

fltraa tmmojM-cm+t «c s«a^ 2 u /car 

[007 5] ^JC«l^K:-^l,>TlftBjrS. &mtiL*4 B 
*® A b tci&Mtt 3 4 4 B A U I 

t*6^?S-r^ (07 (a) ) . mmU6iC, -7xt>8 

*aur»ji-u— tf 7 *M*t-r si, *e^W6i^w 

3 4«B£££ft, Gfl^>*^-> 1 *^fiS3ti-5»„ C© 

b#, 3 4 *©^fliiK-T4 b »»nxgi5Xfcsa-r s 

(07 (b) ) . CO^l^B^-p^iil-C, 

i/«c«3. cniC«fc^>T«IS)S«)o#*5pJt6i/j:S©-C«) 
o#Xg*SfSBS{fc-r?>. S^tc. ifeJSB!^4Bttia«^ 

1 ©ftnxgp©^K:^HJ-rs©-cia^^-> 1 © 
cngp©*{c jStRW^c^f* 3 $ -s c t an? # ^ . 
mm 6 ©*®a^ s rz»<* 3 amm^n 5 1 . 

1 AiWBliS3tiA:iai£W>«ct»lft— ^a* s ?f^2*a 
^ (07 (c) ) . $6tc^c. BiFiB<tlU«©XgCCj: 
0^W3 4 ii^W6 ^flJtaP^^-^^ <-*iI7v:2 
*W-r^^l— ^ca^r^b. 3 6(C^tC t BUfBilBHt© 
Xg(C«t^itei^«3 4i*fi^1vt6^ffib. WJ>'Cfl«^ - 
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©*®#G3ifWj:<¥:Br&£fciJ!> > £5£OT^Jl{fc3 
hfcHgtKSr5Ci#T*4 (0 7 (d) ) . 
[0 07 6 ] £tcZ<DmttC*$V Z&mn?-4 Btt, £' 
©^fcffl^©*)©--?*).*^ C r> Ni, A 

\mm tmKzwcbJm. £m%L*4B*mA2 

&Zimtt3 4imt,cmM-r2>i><D-Cterj:^i)K tf'J-f 10 

[0 0 7 7 ] 3&tfc0|8 . 9 ©#6BJ©-||S6tf!l£0 

{c-PC^rittBJt-^. 08tt. 3IS60fl8«:J:£[nl8g«^© 
«Jfi*ffi*XS««:^-r»fIiIH'P**. 08 (a) «*6 
■ MW6±K»ffltrtl»tt«Jimi 2?iffit5Ig^1- 
W®0. 18 (b) «v^i;85ri*5U 8M§ 1 2(C& 
*f U— tf7£M»fl/T> Wflgl 2 £i|&iitt6£6£5SU 

natt'<*->i*inxr*xg*m*»rfflis. 08 

(c) ttJnX«K*»3ftfc«ffl5*jFOTl,T. 
1*fc^4*fc«»ifco*TTO»#6©*ffl*Tfi£ft3 20 
tKgf*^*-> 1 A*JBtfW-axS*5*TWHEL 08 

( d ) BWJIi 1 2 1/ . Pfltt/f * - > 1 anx 

UWHB(cft* LtcftMW 1 3 «Mi£ 
T*Xg£7n-r»tffi0-C, 1 lSOi^$-> 1 A© 
Jffi#&T IsttWam, 08 (e) IZ&mit&f-yfcX 
g*^T»rB0-r* 0 . 2 HBttWIEilSlfcOXe'C;* 

* o . 3 mmi*imz±m&<D3:m-cm#>* # - > 1 a * 
jBfi6ufeJiT*»j. 4«et*wrfa4isiate>xiir«hf-i 

&a*iI?t2£J^UfcJB-e*.2>. 30 
[0 07 8 ] ^JCftflSKOHTiiWrft. «R9-BC|ft 
*W6*:MH&U S6«C*©±{c«SW«:?J*«c»IBl 2 
*SWTT« (08 (a) ) . Wlgl 2iCvx^8*jlL/ 

raiii-u— !f7*jw«-r*. -7^^8«:<j;o-spii6n 

Xmm2fttc$Zt>\-\s— if 7 «18JJS 1 2 £*6iStf* 6 

jp^-icj;oT, jnxawc«wf5*j»aw*. c©^. 
aw-u— «f7tcj:cjrax-r*B#K:f&£-rsT-r&£-©# 

JBttl 3#MtfflIl 2±«C#*-TS (08 (b) ) . «nr 

«BR*tf 5 £ . m#>-< * -> 1 A ftfflMtS tifcOaOOfc 
l^-StliWlSStll, (08 (c) ) . C©»CC. W 
IB 1 2 * SJfijr m> U Ifc** £ £ &JJHfe 1 3 L/ 
&M $ o ft 6 ±*» 635*K»* 

-C#£„ SEot, 161*1*6 ±«c#»W»l 3 ©*»#& 
<.. ffiD«^BQ:ll«Wa3ti« (08 (d ) ) . IfTIB 
£ro«©Xglc<fc9l&ll*t6 4«rei 2&&ffUI>|lll& 
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«C. friB±l§I«©HICC,fc <5*6ilf1*6 £®J!§ 1 2 tttffi 

Setc^tc. 8iTiB£PI«©XgK:j:»)*6i»M6£«II§l 
2£§gffiU MH=-£ttS*»^2*Wr-5*a— «C«*» 

(&-r££> SB©*n*scaej*s3Q:<¥ia-cft4/c«> < £ 

«LT£Ji*t3ttfcaiR*«*raC4#-e** (08 

(e) ) . 

[0 07 9] £:©«W«:*jW*a>o*«i*. *M12± 

5-#sas*i&i»«tett. Hieoffi3iM)*sr«)-j* 

[008 0] £8019 . 'flt#9 1 O0ftH<D—£Jfe0f& 
Htc-3(,»T»91-r*. 09B, HiSWl9(Cj:5[5I?§»« 
©KiS^ffi ; SrX?Ura(C7K-r»rffi0-C$) 0, H10 l«DX 
tfi*;b¥-ffi&£;w;*sg©|$*8i3 
©WfcKteOT. J6«M*6 £Wffil 2<Dft&%7rsLtc>? 
zry-V&Z. 09tCfct,»T > 1 2!2&&4>t;aMfilitt6 
(C^7h3 ftfclRiKflttt#W< *»IK:i?J*&«BB"r*a. 
09(a) BUfefttt 6 ±tc ymtoWfilS < «JWJC^I*«C 
WAS 1 2 fciteM-SISSS^KlHia. 09 (b) «v 
X?8££*!U 8fJ!fl 2K01 OKWSi*^- 
«flEA-C»«-U— !f7*J8Wbr. Wffil 2%m3k?Z> 
Xi^lfcffirilB. 09 (c) im?84ifel, 
*6*S*5f6K:01 0K*W*x*;^-ffl*B"C#fl-U- 

if7*iHi»t/c. ffi»tt6*H5*Lria«^f->i * 

■»BW*IS*S%U*:»rliHa. 19 (d) ttflnXSBKg 

si 3 ruum 5 &mm o-xtm s -s/c^jr 4 *m«js?««) 

-5 * -C^«SM 6 ©«B$ "CfiSfi 3 * - > 1 A * 

Bm?zxm*m-?mwM> 09(e) txwm 2*s 
areas* u iatt^3f->iiinxifcc«*u««ii 2«c 
1 3 *^*-r ^ii^^fiiii-c, 1 
aa©#ft^-^-> 1 Litviwa* 09 

( f ) «^Bfk^?f-5 /cxe*^-rKffi0r * 21 
a«MiB £ u-c^iin* 3 -cmtb 
xmmft2*Bf&Ltcm'z<b') . 3jf@«B>iie£pj^i© 

Bute £ lairaoxif -C3g^£ & s 2 t fcs-c 

[0081] %Kttfis(C"3( r »rH9rrs. *«9±(cite 

•5 (09 (a) ) . *-T. 2(C-7X^8*jiL/r 

MM-u — tf7*ite^M6*i»nx-ctr^c»i*;i'¥-ffifi 

A-CJHW-T4. C©*j1-U-1f7iaftJI*t6«rJPI"t?* 

^(otciph. mnti 2©**i^*'r4. c©»dxb#jc 

•rr*^©»«MSll 3 3Wfi*L«IBl 2±(Cf^»T^ 

(09 (b) ) o *©«-*x*8*at/rawu-tr7 
^Ifititt 6 *flnx-c S ^ x B ~CMM? i> . 

C©3IW»U— !f7«*fiti*t6«rflnxrti©/c*6. 16 
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mm I 2*flB10fc**l-U— !f7tCj:»3$#{C««*f6 
jWni3*lT. »»j!/^«:J:«3«J!B1 2*J*hfcD. W 
fll 1 2 i felttt 6 ©WBfffc #85*81 1 3 titc 0 

tif. 5E£«:*Jlil 2%l^*T-S>Ci^-Ct 1 BfMOGfl 

tt^-*-> i#flnx#-c#£. s/cigj^c. w^^i 

^•f-KioT. *fl55#S«T-5 (09 (c) ) . 

^•^^filt, Datfr**->©BaWD#«Ci*f*3* 
j&R3-t*SC ffit«6©^MSrift 
3©JKfiR*ff^4. l A*s^RK3tl/ciaO 10 

©fcnifc— ttJl#gt5«3ft.5 (i9 (d) ) . gfcC© 
fSiC. WBi 1 2 *»JW-C»* LSfcS-J- 5 <fc $MW& 1 3 

SS^CcBtefe-C* S. SEoT. IMt*f6±K:*WIP»l 3© 

(e) ) o «neil5l«©ia«:J:OI6»tt6i«lll 2 

L/, 8 6K*K, «riBiBI«©xe«:J:»)Jftli«6i» 

mi2*ttffu wc«w*/'«*->ia**«*i»— «: 

«*«jsSU 3 6tc#cte. iuiB<fcl*H$©Xg«:<fc*)lftia 20 

(H9 (f ) ) . 
[0 0 8 2] C©»9i{C*Jt>T. 16114*6 KjK'J -f 3 F 
*ffiCifc^«Cfflt\4ftttfl»©Kl>ttlB 1 2i LT 
I*. mtftfU-X^U >#&»)> i^liltt*, fF? 
tFP75>, *-F>SL h^i>> -0-fe*>&£*£te 
fflt^Ci^T*^ f h7t FP7 5>«:?§*>L'/c3i< 

*;U*--SgO. 02-0. 3 J /cm 1 flg©x*;U 
^-ffigATSHfl-U— Jf4*JHW(yr, «JJS12*5S± 
«C|**U **SfftJCX*^-afflro. 4-1 J/c 
m ! Sflt©x*JU^-«flEBt?Ji<y -Y 5 K4rfjiSt54 

sa©Eitt><*-> i swnx-e*. cn«cw#3%s» 

&Ugft(cWni 2 4^«c»»*l 3©fc 

i>@ws**»»e.nA:. */cc©ffe. «*©<&!*$* 6 tc 

»U W*tf, JSiE*«»!«:**>Sti^^U>..^U 

T 5 F. fU7 jrU— K 7xiU>1f;l'7 T -f 40 

HV X)\>? *>m<D®ffil 2*fflt>*i. »«c**H/- 
1f 7 ©«jR«»3&«*l>fcft. WIB1 2«jSflimi/ 
-If 7 #8MS*f 6 6Ci4<, WAS 1 2 

T££ 0 *Jft#Jffll EiBiSrSx+^-ttttt**** 
tt6©L£l>ffix*;l^-^g£ Office £aWg(A> 

BEtU:"Ct>. 1181 2£®«^£x*.rt,=F-#S/J\3C>/c 
A, ttiflil 2«W6©l?f^t«±©i*;l/f-S 
SrJnXL/TfeJ:< . *fcx*;^-SgAii*;l"f 
-ffiSB»!Sli;'C*-5-ci«J:i». so 
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[0 0 8 3 ] Hifetf!] 1 0 . 8&#Jf 1 1 ©$fe9J©— Ultflf 
*HCcoi»rttl8r*. SI ltt. Sttffll occcfciin 
KSIfi©«Jt*ft«rX®B«:m-riRiBia"e* 0 . Itcfc 
HT. 15fcttttt*tt. 1 etl^iAP. 17tt«* 

m?**. aii (a) i*«»»6±«:»aijt«i»«c« 

ffil 2.**«tSI8twtKIH. SI 1 (b) tt. 

tttttt© 1 snuKSPAufttcaMts-efc*/* 1 7 imta 

SWU- !F7£M*fLT. m«§ I 2£*fi**1*6«:l»£ 

L/. ih«^*->i **nx-rsii§iB#{c. ajx»«c*© 
«mi 8«mi3tf<&xiB«m-riKDB. 011 (c> 

HHmittK: gfg 3 nfcJtUffi 1 8 *«JB L T . 

SL **l»t3a»«B8&-?*«©*fll^a|->M' £il7c3 

$L-cm&2 1 A^^rsxg^^rK 

ffi0> 011 (d) »«IB1 2%f60Wr**U Mtt'f 
1 JJlJXcNc2S£L.«f)!§ 1 2 tctf;»Ufc#«?*J 1 3 
*i**-rSM*5**KlHIHr. IB §©&#'<*-> 
lAOM^TLfcW, 011 (e) \*&m\t* 
ft-otcTM&TjkTmWWCk*). 2@a«BMfB<bl5l«© 
xg-c^t*jBBJ Lr^*SM*3 -cSi*r«ffi^2 
LfcJB"C*«P. 3JBB«flWBilBI«©xar*»-'<*- 

>i A4?i&s&Lfcjrc*»>. 4»@»iiWE£i3«©iii 

[0 084] &CCttflSKOl,>riMI3T*. *®9 ±(Ci» 
H*f 6 tmiB L . 3 6 K*©±«:»W«:^l*«c«JlB 1 2 

*iwrr* (011(a)). fi^mii*En»nL/ciH-« 

«@1 5raK**^z!IAPl 6*»6^*j*l/. &«?:*J 
CTC4tC<fc-DT^X?:ft{C^m3if. C©Sf$tfc 
1 7 & 1 2 affiiCjH 0 ThfrUtH P> , ^ 8 * 

aur*«-u— !f7*«aBi 2±tcMwr*t. wm 

2ii^W6(i^*3n. Dfl^^->l*sttlX3n 

^„ m«F{c, i 7 ©s«^ i 8 ifirsaMRifmn 1 

(c j: »j ^-rs-r-r* £©#urai 1 3 *s«}jii 1 2 ±«:« 
#-r-s (011 (b) ) . cntc^js-Y^>M > 

l©GflSUtCi»(*3*Bjg3i±SC4*srtS. «i««e 
©*ffiifi«l*'CJ»f*3*0fiW5 4 > «W*^*-> 1 A 

immzntcwavK^-Kmimdtstiz (011 

(c) ) . *A:c©««:. Wflgi 2**ffll"e»ft»u»* 
±*»6I»*"C*4. ffioT. *6»**6±«:#JW»1 3© 

ftt^<. iiwaftiWE^hs (@i 1 

(d) ) . miztmmvjimicjzvmmtte tmm 2 

L> 3 6 SirfB^ l§I«©XS«:J: OtttMsT 6 tm 
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JB12*iMiU »O f *»-'-5*->l A*WT*i*-tt 
S£Jft?SU gfccc&ic. Htri2ilaHII©XStc«l:0*6*S 
tf8£WIBl 2*SB&U W7-4ft*»ii^2*^W* 
*^-*Ji*JR«r * i > &S©StE#GfldWj: < 

TSS (011 (e) ) . 

[0 0 8 5] COftWlCto^X, fifWCS 1 5&£KEP 
»rr*«EEtt2afc-c*>«k< . JMe??*l,fc#;*l 7©# 
£HK 0 Utttf tf J:c». £ W»I»©flW**3c?E 
* <«W»»o *>**©*» Wf* 10 

C&tf-Cfttiii. ^IB««*ffl«,»r. *8*«tf>-3S*«: 

»©*K:aKl?W«:*> o *jWt A SitetctttttcWflf l 2 
tt£K£ SfcttftU— tf 7*fflC»<Cl»aiX»© 

£(/fcfc©'CK&l>. */cS5fm^ffi»fte©^i*r4><fc 
<. «S»«*>«-«:iRr>ytt)©"Ctti5ci». Sfctfxts* 

^#tow^o^6a*s<t<, mtfN, . o 

, , SF, &£©#*. *4WJ:Ch6*ttr5^ 
jWflFStA*. 20 

[0086] usspi 1 1 . m&m i 2 ©»g3©-iiiiw 
*0{cot^r^-r^ o Hi2B. HifeWi ncfcaia 

8§»«©M3»^ffi*XgJWK:mt-»r®0-C* D . 0(cfc 
tyC. 19UMB. 2 0ttIE*B. 2 1B^«t 
S> 2 2ten*T$>Z>. 012 (a) t33»»W6'±(C* 

ftjctpjjgftttfjji 1 2 *lwrj-*i«*S%riRiiBI, H 1 
2 <b> b. wngi 2±{cainu— f7*mMLx> m 
mi 2t«ifeg*t6<&i^*i/, ia«^>^->i*jiixr& 
xe*^-r»HBia. 012 < c ) tsurni 2±sp > 

CRtaiMst 6 T»«c-t*i-WiHB 3 nfcftUffi 19, fcj; 30 
Z?iEmm2 OK, 'WXft£A2 1 CC<J:r>j&ift©'WX 
«E*EP»JU 9M1 9. ZdHD*tt«3*l*»Bl 9 
*>6S^2 2*«as*r. WBil 2«iB*»J:C«iPiaJ 
**KflHlS-H-.5ie*m-i-»rffiig. Bl 2 (d) ttS 

«TOoS?*©£H-f*>*«7c3-&T. flniaiBCtt»3 
it. Ch*«M»*t6©«flB*rja«Sl±«ftA3r-> 1 

A*jaaw-*ia*a^irBiia. si 2 (e)«wni 
1 2 ±tc»RRs n/c^3 *i»*-r*ig*svj-iRBia 40 

1 BS©ig:#A*-> 1 A©JBJSW^ET U/ctRffi 
0. SI 2 (f ) »^Jift*tfofcia*SV«rlBHr 

*•). 2®a«siriBii5i«©xg-c?A:?:^u-c7 ! v:*^ 
#3TS#^s:A:2£ff^L/dfT , £>9 > 3Jl@ttii!F 
Eira«©XS-n|ff^*-> 1 A5rML/tir* 

»j. 4»stt«rK&H^xfit?JS^4&si»Mfl:2* 

[00 8 7 ] &«C»ff«COt»TtlMirrS. «E9±tC|ft 
SW6€i^t, $ &«C*©±«C»»KC*J*&«JJ|t 1 2 

*8fc*rr* <Hi 2 (a) ) . ^^*8«raorasmu 50 
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— »f7*lttflil 2(CJ!*fT*4 > «Ull2&tltMst6«i 
fiifl§l 2±(C##T^> (012 (b) ) . Wffil 

2 ±aaa j: t>-*6iH$* 6 Tgptc-g-n-enasis 1 9 *> «fc o' 

iESS 2 O^lftg U ;-OU*f££&2 1 K<fc ^^HiJfc©<'^■ 
>^**E*EPflD■r.54. «S19. 2 OPI^StSl/, * 
lil 9*»6*?-2 2jWlttB3*l. WBB1 2a®*5«tO* 

tiajLmtfuc&n-rz mi 2 (c) >. ctut^jiw 

3 3cS0T3iJiiCca7t;;*tt£ C 4*5 

scitf-es*. c*i**i«W8E>o#«tt:aaw*i. 

i»»3*««iW*C43Wr*S (012(d)). $6 

3 v>ym<m. . gateaui s-ssciKjcoT. 

Bfa©>< * - »m<D®MC&tfi 3 o * 3 «wn 

1 2iifefC9t0*-5Ci*J-C# > pgO©«b»J|«WJa 
"C££ (012 (e) ) 0 BtrfB 4 |5lli©X?l{C 

W6 1 2 *JfeWL»lffl*-3fe«Sia^2 ^WTS 

i^-ftJISrff^U S6(C^CK. IWB4R«©xeK:«fc 
K> 1&Km 6 4#iJli 1 2 L . JKWWfru Z - > 1 A 

^w-rsaj— ft»*»iiSb. 3&cc%tc. tteB4is)«© 
a^2*w^s^-^Ji ; S:^^5<b > &m<Dmmiim 
sm-rzetv-czz (012 (f ) ) . 

[0 0 8 8 ] C©^BJtC*Jl^T. mSl9, 2 0W©A 

iEi^t«^$ r. ma©^m*if# p> n s ^ 
©a:6i*KiBje-r**>©'ct*ttir»3&«. »^h~»*p 

^HS*W3!H.». «il9, 2 0mtcEPftI 

^v-if7*fflc>ttt>Jdx»©j6-5*tt»jsaa:a«:t> 

jRWr*. ^•^->»tt4>DfltC|®j£l/fc4>©-rB&(,». 
$/cmfi519. 2 0?^tK«¥«"C4>J:<^*->«©fc 

©-r*>«tc>. 

[0 08 9] UlSfiW 1 2 . 1 3 ©«BJ©-HJS«ai 

?r0«:oii-c|jiBjf -So 01 3tt. mt&m 1 2 icJzifS. 
?S©fiScg%l55±-r-SJsi>-3*^a«:Xg0€r^r»rH0"C 

0fc*j<,^r. 2 attattSiitifc*®^-. 

2 4 ttfco **£*©£«-< *>©ii7cSJ^«:f#«/»^-r 
**3Rft^©S«a'r*4. 013 (a) i*m®tt6<DW 
»tc«>o**tf9l«K:. «{>-7#^{cjgaTSra«ii»t^3 
±©^-2.3*«tt. »-6C»B^«j3-&SCi«r^TK 
B0, 13 (b) B»o**s|BI»«3*H*TfiJSfirS 

xa*^-r»fffi0r*-5.„ 

[0 09 0] ^«C»ff«co(,»TKMr*. *ffi9±Kii^ 
MtcK J: »3 *^^«c 4©»<**s^ L SirS 2 4 i 
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§B£?l(>o<Tm?Sicj&ftt-&c4£i%±r£> 

o*iBWia8l»cia*)iitoC4«s-e*-*A:«>. SfcNHftSltfJ- 
-?fc&-?S£5;£LTJ&fi3-fcJ-£C<!:#-C*£ (01 3 

(a) ) . **3**IW*6©8ffi*rji!E*3ttT. H 

* (HI 3 (b) ) . 10 
[0 09 1] *^C©«W«c*jl»r, «>o#«^SS?* 

tCfiSSO/cJS^«:«PStt4-CglJ-5r*>«fc«,». ^-2 3 

[0092] mmm 1 3. matm 1 4o^hjcd-ius^i 

life**-* fc*©»«4 2 6 0 20 

14 (a) imimeictKixztitcmzvmiiZwmi 

02a. 1 02 b -j&^t 5 ^©BrffiHr. » 
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